Central Washington University

ScholarWorks@CWU
All Graduate Projects

Graduate Student Projects

Summer 2000

Going Beyong the Third Grade Science Kit: An Integrated
Thematic Approach
Michele D. Wiederspohn

Follow this and additional works at: https://digitalcommons.cwu.edu/graduate_projects
Part of the Curriculum and Instruction Commons, Elementary Education Commons, Outdoor
Education Commons, Plant Sciences Commons, and the Science and Mathematics Education Commons

'EOUCAnONAl TECHNOLOGY CENTEA'
CENTRAL WASH~NGTON UNtVEASITY

GOING BEYOND THE THIRD GRADE SCIENCE KIT:
AN INTEGRATED THEMATIC APPROACH

A Project Report
Presented to
The Graduate Faculty
Central Washington University

In Partial Fulfillment
of the Requirements for the Degree
Master of Education

by
Michele D. Wiederspohn
May, 2000

GOING BEYOND THE THIRD GRADE SCIENCE KIT:
AN INTEGRATED THEMATIC APPROACH
by
Michele D. Wiederspohn
May, 2000

A project has been developed to aid in the design of a third grade
science program and/or to be used as a supplement to any existing third
grade science curriculum. The project has been organized into fourteen
lesson plans. Each lesson plan includes an overview of the lesson, student
learning objectives matched to the Washington State Essential Academic
Learning Requirements, activities, a list of required materials, an outline
of instruction, and the name of a trade book to compliment the lesson.
Current literature and research regarding the topic of integrated
curriculum were explored.
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CHAPTER ONE
BACKGROUND OF THE PROJECT

Introduction
Educators have always struggled to fit everything of importance into
the curriculum. Increasing expectations of students, teachers, and schools
has made this effort more and more difficult. "The traditional curriculum
is so vast and intractable that educators cannot hope to cover all the socalled essentials." (Ellis & Fouts, 1997, p. 146). In setting higher standards
for all Washington State students, the Essential Academic Learning
Requirements (EALRs) reflect clear targets for students and teachers
across the state. Teachers are looking for innovative programs which
teach students to think, that will increase student learning, and that will
help students gain the knowledge and practice the skills they must
demonstrate in the performance assessment.
One task teachers now face is integrating these learning requirements
into the curriculum they use in their classrooms. When looking for a
program to do all of the above, thematic teaching holds enormous
possibilities for both teacher and student. According to Shubert (1993), it
opens up the elementary curriculum, facilitates the integration of subject
matter, and stimulates creative and divergent thinking. An integrated
I
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thematic unit approach to learning and teaching is a pathway for learners
and teachers to construct meaningful connections between the classroom
world and the world at large. The classroom becomes a "window on the
world". There is an emphasis on meaning making, problem solving and
discovery. The master argument for curricular integration is, simply, that
life is not divided into subjects (Shubert, 1993).

Purpose of the Project
The purpose of this project is to design and develop an integrated
thematic unit that meets the standards set by the Washington State
Essential Academic Learning Requirements (EALRs) for science and that
integrates the National Science Resources Center (NSRC) third grade
science kit with reading, writing, communications and math. The theme of
this unit will center on plant growth and development. To accomplish this
purpose, current research and literature on science and integrated
curriculum will be reviewed. Finally, unit overviews, student learning
objectives matched to the EALRs, learning activities, teaching strategies,
and instructional materials will be developed.

Significance of the Study
The teaching of science is often given low priority or neglected in the
primary grades. According to Tilgner (1990) science instruction at the
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elementary level tends to be low in quality and taught too infrequently to
be effective. Over half of elementary teachers rank science fourth out of
five subjects {Tilgner, 1990). The NSRC science kits adopted by our
school district provide students the opportunity to learn age-appropriate
concepts and skills and to acquire scientific attitudes. The units are based
on research findings about children's learning. The research indicates
that each learner actively constructs knowledge and that children learn
science best in a hands-on experimental environment. However, there is
infrequent writing, reading and language development of the major
concepts built into this program. It is hoped by integrating supplemental
reading, writing and language into thematic units, an organization is
created that will encompass more components of state and local
requirements for student learning objectives. According to Pappas,
Kiefer, and Levstik (1990), thematic units reflect patterns of thinking,
goals, and concepts common to bodies of knowledge. They link together
content from many areas of the curriculum and depict the connections that
exist across disciplines. Such units provide a framework for a community
of learners in which all children can continue to learn language and to
construct knowledge. Thematic unit development allows students to
integrate reading, writing, and language development with science in a
natural setting, encouraging them to use their prior learning and increase
their knowledge base (Pappas, et al., 1990).
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Finally, it is hoped by making the science kit more user friendly, it will
have an impact on the amount of use it will have in the classroom.

Limitations of the Study
The thematic unit developed will incorporate some, but not all, of the
science learning objectives for students in third grade at Roosevelt
Elementary School in Granger, Washington. Activities included in this
project have been developed for a three to six week period. Although the
model integrated thematic units are designed for use with the adopted
science kit for third grade, the project could be adapted for other grade
levels as well as other school districts. The thematic unit is designed
keeping in mind that the students come from varied backgrounds and
abilities, and varying stages of language development.

Definition of Terms
In order to better understand the purpose of the project, the following
terms are defined:
Authentic Assessment: The process of gathering evidence and
documenting a student's learning and growth in the context of learning.
Authentic assessment generally includes work done in the classroom in
authentic situations and in a continuous manner (Wolfinger & Stockard,
1997).
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Authentic Learning: Learning in which students are engaged in
activities that are similar in form to the tasks, in which they will engage in
their lives outside the classroom, or are similar to the activities of
scientists. It is academic achievement that is significant and meaningful,
not trivial and useless (Newmann & Wehlage, 1993).
Experiential Learning: Any learning situation in which the student is
an active participant and which enlarges his/her framework of experience
and promotes the life skills of responsibility and social cooperation.
Activities should not only teach concrete facts, but encourage the abstract
processes of thought such as problem-solving, applications of concepts
and principles to new situations, and evaluation skills (Bryant, 1980).
Integrated Curriculum: Curriculum that continuously encourages
students to create bridges of their own between facts and learning
(Connelly & Clandinin, 1988). Integrated curriculum cuts across subjectmatter lines, bringing together various aspects of curriculum into
meaningful association to focus upon broad areas of study. It reflects the
interdependent real world, and involves the learner's body, thoughts,
feelings, senses, and intuition in learning experiences that unify
knowledge and provide a greater understanding which could not be
obtained by examining these parts separately (Shoemaker, 1991).
Curriculum rooted in a view of learning as the continuous integration of
new knowledge and experiences so as to deepen and broaden our
understanding of our world and ourselves (Beane, 1995).

6

Interdisciplinary Curriculum: Provides connections among subject
areas so students can better understand that their learning has application
to real life topics and that learning is not just isolated bits of fact in a
vacuum (Willis, 1992)
Thematic Approach: Curriculum application that is used as a basis
to integrate classes in which students find connection between subjects
and learn basic activities centered on a theme that links learning to the
larger social context in which they live (Beane, 1995).
Thematic Units: An instructional design centered around a central
idea and lasting for an extended period of time, perhaps a few days, a
week, or longer (Wolfinger, & Stockard, 1997).

Overview of the Remainder of the Project
Chapter Two involves the identification of current literature related
to integrated curriculum such as beneficial factors, related studies, and
anecdotal accounts. This information is synthesized into a literature
review. Chapter Three introduces the procedures undertaken and
elaborates on how the project is organized. Chapter Four is the project
itself, an example of a three to four week integrated thematic unit on plant
growth and development for a third grade classroom using the (NSRC)
science kit.

CHAPTER TWO
REVIEW OF LITERATURE

Introduction
The review of related literature has been organized into four sections.
The first section of research provides a definition of integrated curriculum, a
brief history, the benefits of an integrated curriculum, and reasons for this
approach. The second section of research discusses the rational for
integrating science across the curriculum. The final section describes
implementing strategies and the research findings.

Integrated Curriculum
Integration is not one thing, it is not a package or set of materials, and it
is not a guaranteed prescription for success. Integration is a way of thinking
about the different ways in which children learn language-oral and written
(Eisele, 1991). There is no single definition of integrated curriculum.
According to Shoemaker (1989):
Integrated curriculum cuts across subject-matter lines, bringing
together various aspects of curriculum into meaningful association to
focus upon broad areas of study. It reflects the interdependent real
world, and involves the learner's body, thoughts, feelings, senses, and
intuition in learning experiences that unify knowledge and provide a
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greater understanding which could not be obtained by examining
these parts separately. (p. 793)
Connelly and Clandinin (1988) describe thematic curriculum as an approach
"that is used as a basis to integrate classes in which students _find connections
between subjects and learning basic activities centered on a theme that links
learning to the larger social context in which they live" (p. 617).
The idea of integration is not new to the field of education. The
philosophy and concept of this approach has been around since the days of
John Dewey ( 1933) and progressive education. Long before the progressive
education movement, educators struggled to provide students with a
curriculum that was correlated and connected to the rest of their world. In the
early nineteen hundreds, Kilpatrick elaborated a "project method," that
designed subject matter around a student's interests instead of individual
disciplines. Several years later, thirty schools participated in a long-term
experiment with integrated curriculum called the "Eight-Year Study." This
study documented several benefits of integrative education, but the students
and its results had little effect on the traditional structure of education (Kain,
1993).
According to Erickson ( 1993) interest in curriculum integration is
spreading in America's schools. Teachers experience growing frustration as
they pack more information for the expanding fact base into the common time
frame of a course. As a result, teacher instruction and student learning have
been maintained at the lowest cognitive levels possible in the attempt to
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cover more information. More facts to learn means less time to write, to hold
in-depth discussions, and to function at higher thinking levels. To counter the
growing problem of superficial learning generated by a rapidly expanding
information/fact base, educators across the country are becoming interested
in a curriculum model that organizes critical content within the underlying
concepts for each discipline. Teachers who integrate the curriculum seem to
have a better understanding of how children learn (Erickson 1993).
Hughes (1991) describes four attributes of integrative curriculum. First,
this type of curriculum provides learning experiences that are authentic and
more closely attuned to the way children learn. Secondly, integrating
curriculum encourages students to construct meaning, gain insight, and use
knowledge. Third, it requires and promotes higher order thinking and
transference of concepts across disciplines. Finally, "the curriculum itself, as
well as the children's experience, is an evolutionary outcome of cyclical
learning process that involves successive stages of problem formulation,
concept formation, application, evaluation, reflection, celebration, and
modification" (p. 125).
Elkind (1994) believes elementary educators have an advantage over
middle and high school teachers. Elementary teachers are trained in crossdisciplinary education. They do not need cross certification in subject matter,
and are unlikely to perceive integration as a threat to their personal identity.
While emphasizing developmentally appropriate practices, elementary
teachers serve as role models for the implementation of integrative education.
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The research for this review indicated no detrimental effects on
learning when students are involved in an integrated curriculum. Vars (1965)
reviewed five major middle school research studies. He concluded that
students participating in core programs with integrated curriculum show no
loss of learning in subject matter. Students in integrated programs performed
as well or better than those students participating in separated subject
programs (Vars, 1965).
The Humanitas program is one of the most comprehensive integration
programs ever researched. The program is based on the philosophy that
students can benefit from a conceptual program approach. Aschbacher
( 1991) described the program as a "caring community of scholars, organized
around a thematic interdisciplinary curriculum whose two goals are
professional growth for teachers and enriched humanities education for
students" (p. 16). The Humanitas program was not started with research as its
goal. The program was the result of private foundations, grants, the Los
~geles Educational Partnership (LAEP), and business leaders encouraging
public school reform. It was implemented in several high schools, and by
1991, 29 of the 49 high schools in the district were using the program. The
program underwent a complex evaluation by UCLA's Center for the Study of
Evaluation (CSE) that lasted three years. The CSE used performance-based
assessment including: surveys of teachers, students, and administrators;
classroom observations; teacher and student interviews; analysis of
assignments and examinations; analysis of portfolios; records of student's
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attendance; records of discipline incidents; and records of college-oriented
behavior and standardized tests. Th~ results were very positive. The
Humanitas program showed statistically significant effects on writing and
content knowledge. Humanitas program students showed the largest gains in
conceptual understanding when compared to control-group students. They
stayed in school longer and liked school better.
The Humanitas program is not the only study reporting encouraging
effects on achievement levels of students in integrated programs. Diem
( 1996) used social studies content and social skill development to integrate a
lower middle class high school. The program showed increases in student
literacy levels, parent involvement in school activities, and a decreasing drop
out rate. Levitan ( 1991) studied the effects of changing a literature based sixth
grade language arts curriculum to a science-literature-based curriculum. The
majority of sixth graders involved in the study showed an increase in
academic achievement. Willett ( 1992) reported similar results. He studied 87
fifth graders involved in a program that integrated art activities into
mathematics and reading. The students had higher posttest scores when
compared to students who were taught mathematical concepts in isolation.
Willett's data indicated integrating art activities into mathematics and reading
can enhance the learning of specific concepts. Friend ( 1984) also reported
similar findings after studying the effects of integrating math and science in a
seventh grade classroom. The reason for these results may have been
documented by Schmidt ( 1983) when he found that in integrated language
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arts classrooms, the amount of time spent on art and literature is more than
double the amount of time spent on the same subjects in non-integrated
classrooms.

Rational for Integrating Science across the Curriculum
Science education has received increased attention in the past two
decades at all levels of schooling and continues to be of major concern at the
present time. The goal of science standards has been to teach American
students to experience the richness and excitement of knowing about and
understanding the natural world; increase their economic productivity; use
scientific principles and processes appropriately in making personal
decisions; and engage intelligently in public discourse and debate about
matters of scientific and technological concern (National Science Education
Standards, 1994).
Briscoe, Peters, and O'Brien ( 1990) found that recent national reports
have indicated serious shortcomings abounded in our elementary schools
with regard to the way science was taught. Demands upon teachers to teach
the basics, as well as other social pressures in schools, have resulted in an
allocation of the majority of instructional time to language arts and
mathematics. Furthermore, when science has been taught, p:i;"imary emphasis
was placed on talking about science rather than doing science. They reported
that most teachers taught basic facts and definitions from science textbooks,
and relatively little emphasis was placed on development of higher-order-
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thinking, or problem solving, or on the application of science knowledge to
every day events. McNary (1985) states, "The traditional approach to science,
relying heavily on verbal instruction, reduces children to being passive
recipients of accumulated social knowledge rather than being discoverers of
physical knowledge and constructors of logical knowledge" (p. 384).
To teach the new science goals teachers may have to rethink their
subjects. The challenge has been that teachers have not been trained to teach
many of the new goals. "Educators agree that achieving a competitive role in
science will require a change in the ways that science is currently taught, as
well as creating better trained teachers." (Office of Educational Research and
Improvement, 1991, p. 2). The role of teacher has been transformed from one
of being the primary dispenser of knowledge to one of being a facilitator of
learning.
No one method of teaching science is best for all children, all of the
time, under all conditions. Science is a legitimate subject and shouldn't be
diluted or lessened merely to achieve integration with other subject matter.
Children's learning in both science and other subjects is enhanced when
science is properly integrated in a natural way (Carin & Sund, 1989). An
outstanding science unit uses all parts of the curriculum. Students should
read, write, observe, and think as they participate in science (Bisard, 1988).
Gega ( 1990) states:
It is only common sense to realize that learning in science often calls for

,skills from other parts of the curriculum to be applied. When pupils
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look up information about caves in the encyclopedia, they are reading.
When they measure and graph changes in a growing plant, they use
mathematics. They use language skills to organize and report their
findings in experiments and observations. When children plan and
draw a large panel picture to illustrate conservation practices, this is
art. Such integration of subjects is both desirable and usually
necessary if you want to promote useful, whole learning. (p. 16)
Glatthorn (1994) supported the need to integrate curriculum regardless
of the approach utilized. He stated, "In developing a rationale to support
integration, you can turn both to research and theoretical arguments. In
general, ·research supports the use of integrated curriculum" (p. 92). In fact,
.Glatthorn observed that the majority of more than eighty normative and
comparative studies had concluded that students in various types of
integrated programs performed as well as or better than students studying
separate subjects. Glatthorn cited four theoretical arguments that had been
advanced in support of integrated curriculum:
•

The real world is integrated, not fragmented or
compartmentalized.

•

Students learn best when learning is connected to what they know
or are interested in.

•

Integrated curriculum helps to save some time during the day.

•

Research conducted on brain activity suggests that the brain
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better retains and readily recalls knowledge that is patterned and
holistic. (p.92)
One of the goals in all of education is to increase students' abilities to
reason logically. An integrated science curriculum plays an important role in
developing students' logical thinking processes and should be an integral
part of every school curriculum. The skills cannot be acquired overnight, but
can be developed and refined given the proper experiences provided in a
well-taught science program-a program that begins with the elementary
school (Tilgner, 1990).

Strategies for Implementing an Integrated Elementary Science Curriculum
There is much national interest in strengthening the curriculum in the
area of academic excellence. The focus of this attention is science, math, and
computer literacy. The desire for effective schools has given rise to the
popularity of curriculum development at the local level. Local interests and
the particular individuals being served must be considered when developing
a local curriculum (Wulfe & Schave, 1994).
When first planning for an integrated science unit, educators use what
is already known about teaching and try to tailor that knowledge to the new
unit. As the educator learns the content with the students, new ways to teach it
will also be learned. Experienced teachers have a certain knowledge base
that they have built up over time. This knowledge provides a framework for
their teaching, no matter what the content of the unit (Fogarty, 1991).
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Programs that successfully implement integrative curriculum tend to
include five elements that Shoemaker (1991) lists as essential components.
First, the traditional view of core skills and processes include only basic skills
in language arts and mathematics. Integrative curriculums expand the
definition to include thinking skills, physical and sensing skills, and social
skills. Combining skills such as reading, writing, problem solving, critical
and creative thinking, and working in cooperative groups are also imperative
core skills (Shoemaker, 1991).
Secondly, in order to redesign the fragmented nature of traditional
curriculum, Shoemaker (1991) recommends devising an organizing principle
that

is not based on the traditional subject disciplines.

For example; "Human

Societies" which include aspects of social studies, health education, and the
arts; "The Earth and the Universe" focusing on content associated with
physical earth, and life sciences, as well as aspects of social studies, health,
and art; and lastly, "The Individual," this strand revolves around physical,
social, emotional, and creative aspects of each individual (Shoemaker, 1991).
Third, is the use of major themes. Once the curriculum is redefined, it
can be broken up into subdivisions. Each of the subdivisions represents a
theme that will serve as an umbrella under which many concepts can be
clustered (Shoemaker, 1991).
Fourth, Shoemaker( 1991) emphasizes the importance of questioning.
Questions should not only foster students' learning and thinking, but also
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should be used as planning tools for teachers. Teachers can use questions to
define major themes, design activities, or teach concepts or themes.
Fifth, units are developed from major themes. Units must have an
explicit link between the major themes, and the core concepts and skills that
need to be taught (Shoemaker, 1991). Thematic units often use topics that are
broadly based and thus allow the integration of the other disciplines within
primary level curriculum. Pappas, Kiefer, and Levstik (1990) state that themes
provide a central focus for linking many subject areas. In thematic units,
language, the arts, mathematics, science, and social studies become vehicles
for thorough exploration. Thematic units can provide children choices in
developing their learning and give them a sense of ownership as they
participate in exploring the topics within a thematic unit.
Palmer ( 1991) recommends supervisors and teachers work together to
identify common themes, objectives, skills, and goals. After these
components have been identified and agreed upon, teachers can work
together to define connections between content areas that are appropriate.
For example, science, math music, language arts, and social studies may all
require researching skills. From these discussions, teachers devise plans for
teaching. Any curriculum implementation approach takes time, flexible
schedules, empowered teachers, and teams whose members can effectively
work together (Brandt, 1991).
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Summary
The review of literature stressed that the nature of science, the doing of
science, and scientific thinking instead of the memorization of many science
facts was the future of science literacy. Weiss (1993) concluded, "A revolution
in the way science is taught in America is occurring. Emphasis will be on less
memorization and more conceptual learning, less lecturing and more handson learning, less subject matter segregation and more interdisciplinary
teaching" (p. 11).
Science is a concept and concepts are learned most effectively when
definitions are related to or combined with concrete experiences. Students
construct knowledge more effectively when the curriculum can be connected
by correlating subject matter with some information or experience that is
already stored in the learner's working memory (Nuthall & Alton-Lee, 1993).
Walker (1996) believes past and current research prove that information is
more securely encoded and best retrieved by the brain when it can be
connected to webs of meaning. Integrative curriculum can be used as a
powerful tool to facilitate new information and increase students'
understanding of and appreciation for information and ideas they already
possess.
The research findings support the positive effects of cu:rriculum
integration. Markus (quoted in Shoemaker 1991), an elementary school
media specialist, says it best when he described the effects integrated
curriculum have on teachers and students:
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The integrated curriculum is a great gift to experienced teachers. It is
like getting a pair of lenses that make teaching a lot more exciting and
help us look forward into the next century. It is helping students take
control of their own learning. (p. 797)
This review of related literature supports integrating subjects, and in
this instance, science, across the curriculum.

CHAPTER THREE
PROCEDURES

The purpose of the project was to develop an integrated science
curriculum unit at the third grade level, based on the study of plants, and
to make this integrated third grade curriculum available to other teachers.
The author first became interested in the topic of science and
integrative thematic units after teaching out of the third grade science
tubs from our schools newly adopted science curriculum. The author
found the curriculum extremely time consuming, to the point that other
subject areas were put on hold. The need to fit in all required curriculums
became the rational for integrating science with other subject areas.
Faced with frustration, the author began researching integrative curricula,
hoping to find some direction. The author found information describing
integrative curriculum success stories and an enormous amount of
information stressing the need and benefits of integrative curriculum. An
Educational Resources Information Center (ERIC) search was undertaken
to obtain background information. The search centered around three sets
of major descriptors: integrative curriculum, interdisciplinary curriculum,
and thematic units. The ERIC search provided a wide range of useful
journal articles.
Information was also obtained from many books. The library resources
20
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were found in the educational section under "curriculum planning."
Additional written resources pertaining to learning styles, teaching
techniques, activity ideas, authentic assessment, Bloom's Taxonomy, and
brainstorming rules were located at the pre-service center, library, and
additional ERIC searches.
The final project is a detailed integrated science curriculum unit for the
study of plants at the third grade level. The unit includes a timeline for
teaching the unit, and a compiled list of related literature. The format of
the curriculum unit is designed to incorporate reading, writing,
communication and math. At the conclusion of teaching the unit, students
should have met the basic learning objectives of the plant unit.
The lesson plans created for the integrated science units on plants are
located in Chapter Four (appendex) and recommendations for their
implementations are found in Chapter Five of the Project.

CHAPTER FOUR
THE PROJECT

This project is intended to be a supplement to educators' repertoire of
resources and should help them begin planning and implementing their
own integrated thematic units. The information and resources selected for
this project are based on current research in the field of integration by
respected authorities and "best practices" in education.
The project was designed for third graders in the Granger Washington
School District. The hands-on activities were developed to meet the
standards set by the Washington State Essential Academic Learning
Requirements (EALRs) for science and to enhance the National Science
Resources Center (NSRC) third grade science kit with reading, writing,
communication and math. The author chose hands-on activities that would
lend themselves to students' use of problem solving, inventing,
discovering, cooperating, organizing, and reasoning.
The project consists of fourteen lesson plans. Each of the fourteen
lesson plans includes an overview of the lesson, student learning
objectives matched to the EALRs, learning activities, a list of materials
needed to complete the task assigned, an outline of how instruction
should take place, and the name of a trade book that will compliment the
lesson. Many of the ideas presented are on going activities and may
22
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involve several days or weeks to complete.
The research established that the role of teacher has been
transformed from one of primary dispenser of knowledge into one of
being a facilitator of learning. It was important for teachers to set up an
environment where the student can be active in acquiring knowledge,
mainly through the process of experimentation. These activities were
chosen with the idea that someone with no science background could use
them with success. It was the hope of the author that by implementing
these activities in a science curriculum, that it would enhance and
stimulate the science interest of students, and would help foster science
literacy.

CHAPTER FIVE
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary
The information presented in this project was intended to enhance and
enrich the reader's knowledge of an integrated science curriculum in an
elementary classroom. Chapters highlight such issues as the philosophy
and concepts of integrated curriculum, the benefits of an integrated
curriculum for educators and students, and the reasons for this approach.
The project also describes strategies for implementing an integrated
elementary science curriculum.
In the previous chapters, the reader was exposed to many aspects and
examples of integrated science lessons. It was the intent of this project to
motivate readers to begin thinking about and forming connections to their
own science curriculum. The importance of doing science with more
emphasis on hands-on learning and less subject matter segregation, with
more interdisciplinary teaching will result in new understanding of the
standards set by the Washington State Essential Academic Learning
Requirements (EALRs) for science.
Throughout the project, examples are provided to support the ideas
and perspectives of an integrated science curriculum approach in the
classroom. Sample lesson plans are also included to help the reader
24
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begin thinking about ways in which integrated learning may be
implemented in his or her own classroom. It is the author's intention to
encourage and support the readers as they begin putting integrated
curriculum strategies into practice.

Conclusions
Hands-on integrated thematic units used appropriately can transform
science learning to an engaging and interesting process for the student in
science. Unfortunately, these activities are not widely used. It could be
because so few teachers have had opportunities to develop skills needed
for hands-on integrated science instruction. Research has shown that
traditional teaching is not the most effective way to promote conceptual
change because students often remain committed to their alternative
conceptions while memorizing new material and doing well on tests, but
without any real understanding of new concepts. In hands-on integrated
science instruction the teacher engages the students in questions that
require them to think about and apply what they are doing to new
situations. Science is important to everyone, therefore experiences with a
particular science phenomenon must be concrete, relevant to the
students, and varied. Scientific literacy involves recognizing that science
isn't something done to us, for us, or by experts ... we must do it!
Before the district adopted the National Science Resources Center
(NSRC) science kits, our staff taught science in a traditional read the text,
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memorize facts, and take the test approach. Compared to the traditional
approach, the hands-on integrated thematic units captured the student's
attention and their motivation for learning (exploring) was high. If our
schedule for the day changed, students were upset if it meant missing
science. The first week the unit was introduced, students waited to be told
each step to take, but soon they were making decisions about the
investigation and discovery of "doing" science. They became risk takers,
investigating the why-not just the what.
This is the author's second year using the NSRC third grade science kit.
The first year it was used, other subjects were not integrated into the
science block. The author found that the interest level was high until the
activities settled down to only recording the growth of their plant. This
year, lessons found in the project were added. The author discovered that
the students always had something to explore, research or write about.
Students especially liked working on their own experiments. They also
liked the "experts" that visited our room, the beekeeper and the
greenhouse owner. Next year the author would like to add more writing
activities using poetry and riddles, Native American stories, and career
exploration. The author would also like to add a science fair presentation
component so students could display findings from their experiments.
This project is organized as a resource guide for teachers to use in
creating their own hands-on integrated science unit of study on plants in
the third grade. The author felt that developing these activities would
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help to motivate and stimulate interest in science for the teacher and the
student. By making the science kit more user friendly, it is the authors
hope that a more science literate student will be created.

Recommendations
The lesson plans in the project were designed with Granger
Washington School District third grade students in mind. However, it is
the author's intent that the lessons should be adaptable to other grades, as
well as to serve as models for other subject areas.
Creating hands-on integrated thematic units is a very challenging task.
Problems often occur when trying to create an integrated thematic
curriculum. Below are suggestions that will help to eliminate some of the
obstacles teachers' face when devising an integrated thematic unit.
1.

Start Small and Slowly: It is not necessary to integrate all of the
subjects simultaneously. Work on making important, wellthought-out connections.

2.

Don't Force Subjects Together: Subjects should only be
combined if they do not distort or trivialize the academic content
or the connections. When integrated instruction is designed, it is
important to keep in mind that activities should be selected
because they promote progress toward significant educational
goals, not merely because they cut across subject matter lines. It
is possible to over integrate.
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3.

Research, Prepare, and Plan: Keep current on research and look
for books and inservice opportunities to inhance your units.
Work with grade level team members. Preparing and planning
together can lighten the workload.

4.

Inform Others: Are students working on science, reading or
language arts? To an outsider, it may be difficult to identify
exactly what is being taught and learned at a specific time.
Parents and administrators may have expectations about what
subjects need to be taught, the amount of instructional time
dedicated to each subject, and how the instruction should be
delivered. Eliminate frustration from the start by keeping
parents and administrators apprised of curricular plans.
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Goals:
With the continued use of science kits, educators will be able to take
full advantage of integrating reading, writing, math, communications, and
science, while meeting state and district requirements for student learning.

The Essential Academic Learning Requirements in Reading:
1.

2.

3.

The student understands and uses different skills and strategies to
read.
1.2 The student will build vocabulary through reading
1.3 The student will read fluently, adjusting reading for purpose and
material
1.5 The student will use features of non-fiction text and computer
software
The student understands the meaning of what is read.
2.1 The student will comprehend important ideas and details
2.2 The student will expand comprehension by analyzing, interpreting,
and synthesizing information and ideas
The student reads different materials for a variety of purposes.
3.1 The student will read to learn new information
3.2 The student will read to perform a task

The Essential Academic Learning Requirements in Writing:
1.

The student writes clearly and effectively.
1.1 The student will develop concept and design
1.2 The student will use style appropriate to the audience and
purpose
1.3 The student will apply writing conventions
1

2

2.

The student writes in a variety of forms for different audiences and
purposes
2.1 The student will write for different audiences
2.2 The student will write for different purposes
2.3 The student will write in a variety of forms

The Essential Academic Learning Requirements for Math:
1.

The student understands and applies the concepts and procedures of
mathematics
1.1
The student wi II understand and apply concepts and procedures
from number sense
1.2
The student will understand and apply concepts and procedures
from measurement

2.

The student uses mathematics to define and solve problems
2.1
The student will investigate situations
2.2
The student will formulate questions and define the problem
2.3
The student will construct solutions

3.

The student uses mathematical reasoning
3.1
The student will analyze information
3.2
The student will predict results and make inferences
3.3
The student will draw conclusions and verify results

4.

The student communicates knowledge and understanding in both
everyday and mathematical language
4.1
The student will gather information
4.2
The student will organize and interpret information
4.3
The student will represent and share information

The Essential Academic Learning Requirements in Communication:
1.

The student uses listening and observation skills to gain
understanding.
1.1 The student will focus attention
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1.2 The student will listen and observe to gain and interpret
information
1.3 The student will check for understanding by asking questions
2.

The student communicates ideas clearly and effectively.
2.4 The student will use effective language and style

3.

The student uses communication strategies and skills to work
effectively with others.
3.1
The student will use language to interact effectively and
responsibly with others
3.2
The student will work cooperatively as a member of a group
3.3
The student will seek agreement and solutions through
discussion

The Essential Academic Learning Requirements in Science:
1.

The student understands and uses scientific concepts and principles.
1.1 The student will use properties to identify, describe, and
categorize substances, materials, and objects, and use
characteristics to categorize living things
1.2 The student will recognize the components, structure, and
organization of systems and the interconnections within and
among them

2.

The student knows and applies the skills and processes of science and
technology
2.1 The student will develop abilities necessary to do scientific
inquiry
2.2 The student will apply science knowledge and skills to solve
problems or meet challenges
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Lesson 1-Day 1 What Do You Know About Plants?
EALRs:
Reading 1.2, 1.3, 1.5, 2.1, 2.2, 3.1, 3.2 Writing 2.2
Communications 1.1, 1.2, 1.3, 2.4, 3.1 Science 2.1
Overview: Students will have an opportunity to share what they know about
plants, discuss what they would like to learn, and pose questions that could
lead to an individual exploration. They will examine various books about
plants and record at least one interesting fact that they learned from their
research in their journals.

Supplies Needed: Books about plants, student journals, and butcher
paper.

Activities: After students have recorded what they know about plants,
some questions they have and an interesting thing they learned from
research, allow them to share their outline while you record ideas on a
butcher paper chart. This can be in the form of a list, outline, Venn
Diagram ... use your imagination! It should include:
•
What We Know About Plants
•
Questions We Have About Plants
•
Things We've Learned About Plants
•
Vocabulary

Literature Links: Research Books
Doing What Scientists Do by Ellen Doris ISBN 0435083090
How To Think Like A Scientist by Stephen P. Kramer ISBN 0690045638
Scientists Who Study Plants by Mel Higginson ISBN 0865933731
Cherry Tree by Ruskin Bond ISBN 1563976218
World of Plants by Francesca Baines ISBN 1580870031
What Is A Plant? by Bobbie Kalman ISBN 0865059594
Seeds Get Around: Mini Book by Nancy White ISBN 1567840310
How Plants Get Food by Meish Goldish ISBN 0811467082
Atlas of Plants by Claude Delafosse ISBN 0590581139
The Magic Word Is Photosynthesis by Lynn Hudgins ISBN 1889203076

XWL

5

I Know That ...

, .,..

An interesting thing I learned about plants is
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Lesson 2-Day 2 Seed Observations
EALRs:
Reading 2.1, 2.2, 3.2 Writing 2.2 Math 1.2, 3.2
Communications 1.2, 1.3, 2.4, 3.1, 3.2 Science 1.1, 2.1, 2.2
Overview: Students will identify the parts and functions of a seed. They
will examine a bean seed, looking at the outside coat and making a detailed
drawing of what they observe. They will record the color, shape, texture,
odor and size of the bean in their plant journal. Next they will draw to scale
their dry bean seed and graph its size. (Have the students look for the seed
coat and the scar showing where it was attached to the mother plant or
pod). They will soak their seed in water overnight (soak at least 6 to 10
extra beans). Students will record a prediction about what will happen to
the seed by the next day, give reasons for their predictions and then share
their predictions with the class.

Supplies Needed: Sack of dry lima beans, magnifying hand lens, plastic
glass and students' journals.

Activities:
•
•
•
•
•

Students will examine a dry lima bean seed with a magnifying hand
lens.
Students will record information gathered in their plant journal,
including a scale size drawing and graphing.
Students will soak their lima bean overnight.
Students will record a prediction about what will happen to the seed,
giving reasons.
Students will share their predictions with the class.

Literature Links:
A Seed is a Promise by Claire Merrill
VHS Scholastic's The Magic School Bus Goes To Seed ISBN 1568328370
A Seed Grows by Pamela Hickman & Debbie Rogosin ISBN 1550742000
I'm A Seed by Jean Marzollo ISBN 0590265865
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Recording Chart for Seed Observations
Directions: -In the spaces below, write one or two words that describe
your limo bean seed.

Dry Bean

Soaked Bean

Color
-

Shape
.
I

Texture
-

'

Odor

Size

[

Trace the seed on the ruler:
I

1

i

14

I

•

2.

4 \

Now Graph the Size of Your Seed
-4

-3
-2

-1
-0
Dry Bean

Soaked Bean

Soak your dry limo bean seed in cold water overnight. In what ways do you
think the seed will change?_ _ _·- - - - - - - - - - - - - - - - - - -
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Inside a Seed
Directions: Write the names of the parts of a seed on the lines next to
the drawing.

Dry Lima

Bean Seed

Word Bank: Seed Coat

Seed Scar

Soaked Lima Bean Seed

Word Bank: Cotyledon (Food Storage)

Seed Coat

Embryo (Baby Plant)

What changes did you notice in your seed?_ _ _ _ _ _ __ _ __ _

Why do you think there is so much food stored for the tiny plant
(embryo)?_ _ __ _ _ __ __ _ _ _ _ _ _ _ _ _ _ __
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Lesson 3-Day 3 What Is Inside a Seed?
EALRs:
Reading 2.1, 2.2, 3.2 Writing 2.2 Math 1.2, 3.2
Communications 1.2, 1.3, 2.4, 3.1, 3.2 Science 1.1, 2.1, 2.2
Overview: Students will look inside the soaked lima bean seed to observe
the inside structures, which allows them to see the characteristics that
most seeds share.
Supplies Needed: Soaked lima beans, magnifying hand lens and students'
journals.

Activities:
•
•
•
•
•
•

•

Students will review predictions from the day before and discuss
their ideas.
Students will observe the seed coat with their hand lens.
Student will record changes to the seed in their journal, noting
changes in color, shape, texture, odor, and size.
Students wi II remove the seed coat and open the bean seed to observe
the inside.
Students will draw and label the parts of the inside of a bean seed in
their journals.
Students will share with the class how the seeds changed after being
soaked. They will also share how close were their predictions to what
actually happened. (You should point out that predictions are never
really right or wrong. They are our thoughts and ideas about what we
think will happen in the future. It is important that the students feel
OK about their predictions, as they will be making several predictions
throughout this unit).
Plant the extra seeds that were not used.

Literature Links:
How a Seed Grows by Helene J. Jordan ISBN 0690406460
The Tiny Seed by Eric Carle ISBN 088708155X
All About Seeds by Susan Kuchalla ISBN 0893756598
From Seed To Plant by Gail Gibbons ISBN 0823410250
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Lesson 4 Planting the Seeds
EALRs:
Reading 1.2, 2.1, 2.2 Writing 2.2 Math 4.1, 4.2
Communication 1.1, 1.2, 1.3, 3.1, 3.2 Science 1.1, 2.2
Overview: Students will plant a fast growing seed like marigold, peas or
green beans. Our kit uses the Wisconsin Fast Plant Seeds (the Brassica
plant, you can obtain ordering information from Carolina Biological Supply
Company at 800-334-5551). This activity is the basis of almost everything
that follows, so it is extremely important that it be done correctly. The
student will be observing growth from seed, to plant, to the harvesting of
the seed-pods.
Background: The success of this lesson depends on careful organization
and preparation. There are three main components that will make this unit
successful: setting up a grow light, developing a watering system (a tray that
will hold a small amount of water and the plant pots), and preparing the
materials-for distribution.

A Sample Setup for a Grow Light & Plants
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Supplies Needed: Fast growing seeds, soil, fertilizer. 3-4 oz. paper cups, 1
oz. portion cups, water wicks (made from cut pieces of lOO'Yo cotton yarn @
4cm long), plant pots, toothpicks, water droppers, plastic forceps, plastic
spoons, paper towels, and trays for gathering supplies (large meat trays work
well).
A Sample Setup for Planting Day

Procedure: To help students work more efficiently, organize them ingroups of four to make it easier to share watering supplies, forceps, and
ideas. Clear the work area of any objects that might get wet, and have a
copy of the checklist for planting at each workspace.
A good book to introduce steps for planting and recording in journals is
Growing Sprouts and Eva's Sprout Diary by Julie Kennelly and Eva Boyle,
ISBN 0383036933 Macmillan/McGraw Hill.
Preview the steps that need to be followed. Demonstrate the steps, then
have each student pick up their supplies and start planting! Circulate around
the room, assisting where necessary, and assessing how well students can
follow directions and which students are working independently.

12
As work progresses, double-check some of these trouble spots:
•
Be sure the wick is in the right place to ensure proper water
absorption.
•
Be sure the fertilizer goes in before the seeds.
•
Check seed depth, if seeds are planted too deeply they will not
germinate or sprout properly.
•
A great splash of water will wash out the seeds. The soil must be
saturated gently and thoroughly for wicking to begin.
•
Be sure to plant extra pots of plants. You might need them for new
students, students who are absent today or to replace plants if
needed later on in the unit.
Cleanup will be up to you unless you make a plan. Everyone can help and the
more specific your instructions, the better the students will do. Decide
ahead of time how you want the classroom to look, and assign each student a
job so that cleanup time will go smoothly.

Final Activities: Because all scientists record procedures in their journals,
ask students to record step by step what they did today in their plant
journals. Remind students of what they learned about seeds in Lessons 2 and
3. Point out that they have taken dry seeds and placed them in moist soil.
Ask students to predict what might happen to the seeds over the next few
days.

Evaluation: Evaluate students based on the following:
•
•
•
•

The student's ability to follow a written set of instructions.
The degree to which a student is able to complete a project with no
help from the teacher.
The student's ability to record a procedure in a journal.
The student's ability to make a reasonable prediction of what will
happen to the planted seeds based on previous observations and
experiences.
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How to Plant Your Seeds
Instructions and Checklist
1.
Pick up all of your supplies from the supply table. You must have these
items before you begin to plant:
1 plant pot
1 plastic spoon
1 cup of soil
1 wick
1 container of fertilizer

1 container of seeds
1 toothpick
1 pair of forceps
1 water dropper
1 paper towel

2.

Place your wick in the pot, using your forceps to pull the wick through
the hole until the tip sticks out about 1 cm.

3.

Fill the plant pot halfway with soil.
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5.

Fill the plant pot to the top with soil. Press down a little with your
fingers.

6. Put a drop of water on your table and dip your toothpick in it. Use the
wet toothpick to pick up one seed at a time and place it on your soil.
Place all your seeds the same way, then cover them with just a little more
soil (enough to cover the seeds).

0
7. Water very gently, a drop or two at a time, until water drips from the
bottom of the wick.

0
0

8.

o

0
O

Write your name on your pot, and today's date and place your pot in
the shallow pan of water under the grow light. If you could see inside
your pot, this is what it would look like.
TWOSl!BdS

Wick,.,.-,~......._-~...-

9.

Clean up your workspace and return extra supplies.
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Plant Journal
Day _Date_ _ __

Day_

Date._ _ __

Day_

Date_ _ __

Day_

Date_ _ __
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What To Do To Keep Interest High
While Students Wait For Their Plant To Sproutl
EALRs: Reading 1.2, 1.3, 1.5, 2.1, 2.2, 3.1, 3.2 Writing 1.1, 1.2, 1.3, 2.1, 2.2,
2.3 Communications 1.1, 1.2, 1.3, 2.4, 3.1, 3.2, 3.3
Science 1.1, 1.2, 2.1, 2.2 Math 1.2, 2.1, 2.2, 3.1, 3.2, 3.3, 4.1, 4.2, 4.3
From now until the unit is over, it is hard to predict what day things
will happen. I'm sure there are certain concepts about plants that you will
want your students to know, and while they wait for their plant to sprout
would be the perfect time for dispensing this knowledge.
You could bring out worksheets and have students "learn" concepts like:
What do plants need in order to grow? And, What do roots do? Or, Do new
plants only start from seeds?
My students generated more questions about plants than I had worksheets
for. It has been my experience that students learn more from doing an
experiment, than from doing worksheets! So, take the questions your
students posed at the beginning of the unit, and add a few suggestions of
your own to get things started. I've included some data sheets that will help
young scientist's record the "important stuff".
These explorations can be done in-groups or individually. Many students will
be working on their exploration, while compiling data from their plant growth
experiment. Your job will be to guide students, have reference books
available, allow students to share what they've discovered with the class and
then record, "What we've learned about plants", on the classroom chart.
Many of the things you will need can be brought from home, many nurseries
will donate a few plants, and you also have the extra bean plants that should
have sprouted by now to use.

Literature Links:
Looking at Plants by David Suzuki ISBN 0471540498
The Marshall Cavendish Science Project Book of Plants by Steve Parker
ISBN 0863076262
Beyond the Bean Seed by N. A. Jurenka & R. J. Blass ISBN 1563083469
Cultivating a Child's Imagination Through Gardening
by N. A. Jurenka & R. J. Blass ISBN 156308452X
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Seeds and Plants: Start With A Seed by School Zone Publishing
ISBN 088743293X
Science With Plants by Mike Unwin & Helen Edom ISBN 0746009763
The Science Book of Things That Grow by Neil Ardley ISBN 0152005862
Janice VanCleave's Plants: Mind Boggling Experiments You Can Turn Into
Science Fair Projects by Janice Pratt Vancleave ISBN 0471146870
Plants-Ontario Science Centre ISBN 1550743953
Vegetables From Stems & Leaves by Millicent E. Selsam ISBN 0688200354
Grow It Again by Elizabeth Macleod ISBN_1550745581
Plants: Thematic Uni! by Mary Ellen Sterling ISBN 155734244X
Science Fun With Peanuts & Popcorn by Rose Wyler ISBN 0671624520
Popcorn Plants by Kathleen B. Kudlinski ISBN 0822530147
Plant Experiments by Vera R Webster ISBN 0516016385
Plants (includes a CD) by World Book ISBN 0716672391
Here a Plant, There a Plant, Everywhere a Plant, Plant!
by Robert M. Quackenbush ISBN 0963788310
Plant Stems & Roots by David M. Schwartz ISBN 1574713272
Fruits, Roots & Fungi: Plants We Eat by Isamu Sekido ISBN 0822529025
Plants That Never Ever Bloom: World of Nature
by Ruth Heller ISBN 0698115589
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Does a Leaf Need Light To Live?
Materials:
Plant with large leaves
Black Paper
Paper Clips

Procedure:
•
•

•
•
•

Cut the black construction paper a little larger than the leaf. Cut a
large circle in the middle of the paper.
Attach the paper to a leaf of the plant with a paper clip. Be careful
not to harm the leaf. Just the one circle opening should show through
th.e_paper "mask".
Leave the paper attached for 3 to 4 days, then carefully look at the
leaf. Record your observations.
Carefully put the paper mask back on the leaf so that the circle
opening is in the same spot.
Wait for 3 to 4 days again before you look at your leaf and record
your findings.

Questions:
What is different about your leaf after 3 to 4 days? _ __ _ __ _ _ __ __

What is different about your leaf after 6 to 8 days?_ _ _ __ _ _ _ _ _ __

Why did your leaf change its color?_ _ _ _ _ _ _ __ __ __ _ _ _ __
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Does a Leaf Need Light To Live?
My hypothesis is: _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ __
Procedure: This is what I did: - - --

- -----------

Dayl- - - ~ - - - - - - - - - - - - -

Observation

My prediction: _ _ _ _ _ _ _ _ _ __

DaylO _________________

Observation

Day 20._ _ _ _ _ _ _ _ _ _ _ _ __

Observation

My conclusion: _ _ _ _ _ _ _ _ _ __
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Do Leaves Need Oxygen To Live?
Materials:
Plant
Petroleum Jelly

Leaves have small pores called stomata.
Oxygen is released through these openings
And carbon dioxide is also absorbed through
these same openings.

Procedure:
•

•

Using an indoor plant, leave one leaf alone. Coat a second leaf on both
sides with petroleum jelly. Coat the top side only of a third leaf. Coat
the bottom side only of a fourth leaf.
Record an observation at on~ week, two weeks and three weeks. Keep
adding more petroleum jelly when you can't see a heavy coating on the
leaf.

Questions:
What happened to the leaves'------- - - - - - -- - - - -

What did the petroleum jelly prevent the leaf from doing?,_ _ _ _ _ _ __
Which leaf is in the worst condition? What does this mean?

Vocabulary Words:
Photosynthesis _ _ _ _ _ __ _ __ _ _ _ _ _ _ _ __ _ __ __
Absorb _ _ _ _ _ _ _ __ _ _ _ __
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Do Leaves Need Oxygen To Live?
My hypothesis is:, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Procedure: This is what I did_ _ _ _ _ _ _ _ _ _ _ _ _ _ __
'

Day 1 Leaf #1

Leaf #2

Leaf #3

Leaf #4

Leaf #1

Leaf #2

Leaf #3

Leaf #4

Day7

1,

Day 14

Leaf #1

-

Leaf #2

Leaf #3

Leaf #4
ii

II
-

Day 21

Leaf #1

Leaf #2

Leaf #3

Leaf #4
,,
,,

Conclusion:

22
Lesson 5 Thinning and Transplanting
EALRs:
Reading 2.1, 2.2, 3.2 Writing 1.2, 2.1, 2.2
Communications 1.1, 1.2, 1.3, 2.4, 3.1 Math 1.2 Science 2.2
Two weeks before starting this lesson, students will write a letter to
a local greenhouse owner, asking if anyone from the business would
be able to visit the classroom and explain what they do to raise
healthy plants.

Overview: To maintain a healthy garden, people must thin plants and
transplant them from time to time. Students will be asked to thin to one
plant per section and to transplant the surplus seedlings where no seeds
germinated. They will also be asked to write down questions about growing
plants to share with the greenhouse owner.

Supplies Needed: Plastic forceps, toothpick, magnifying hand lens, plant,
and students plant journal.

Activities:
•
•

•
•
•

Students will follow the procedure you demonstrate for thinning and
transplanting plants, leaving one plant per cell.
Students will observe with their hand lens looking for differences
among the plants. Are all seedlings the same size or color? Are the
leaves the same shape and size? Did every seed sprout or germinate?
Students will measure, draw and label their plant and write their
observations in their plant journal.
Students will use good listening and observation skills to gain
understanding while the special guest is talking about growing plants.
Students will write thank-you letters to the greenhouse owner.

Literature Links:
My first Garden Book by Angela Wilkes
The Garden Book by Wes Porter
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Lesson 5
This is what I did

Illustration
-4

-3
-2
-1

-0

How do the leaves look?

I predict that my plant will

This is what I learned about growing plants:

Observation
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Lesson 6 How Does Your Plant Grow?
EALRs
Reading 2.2 Writing 1.2, 2.2 Math 1.2
Communications 1.1, 1.2, 1.3, 3.1, 3.2 Science 1.1, 1.2, 2.1, 2.2
Overview: Everyday, students will be measuring and recording the height
of their plant to the nearest centimeter, graphing the plant growth on a bar
graph, drawing and labeling their plant, recording their observations and
from time to time making predictions.

Supplies Needed: Plant, students' science journal with lab sheets, and
magnifying hand lens.

Activities:
•
•

•

•
•

Students will measure the height of their plant to the nearest
centimeter and record the information in their plant journal.
Students will observe their plant with a magnifying hand lens, looking
for any changes in size, color, shape of leaf, appearance of buds, or
growth of stem.
Discuss differences, even though the plants are the same age, are
they exactly the same height or size? Why? (Relate this to the
range of students' heights in the classroom. Talk about normal
variation. This may also be a good time to start a health unit on the
body/You and Your Body/How Does Your Body Grow?).
Students will draw and label their plant and record observations in
their plant journals.
Students will compare and contrast the growth of the seed they
planted with other seeds planted.

Literature Links:
The Plant Sitter by Gene Zion
Health for Life Chapter 3, Your and Your Body. Scott, Foresman & Co.
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Observation Sheet
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Lesson 7 Observing Leaves & Flower Buds
EALRs
Reading 2.2 Writing 1.2, 2.2 Math 1.2
Communications 1.1, 1.2, 1.3, 3.1, 3.2 Science 1.1, 1.2, 2.1, 2.2

Overview: Plants grow in height and develop leaves and flower buds.
Students will observe the first true leaves and buds on their plants and
record their observations in both words and pictures.

Supplies Needed: Plant, students' science journal with lab sheets, and
magnifying hand lens.

Activities:
•

•

•
•

•

•

Students will observe their plant with a hand lens looking for the first
true leaves, they will also look for a swelling at the top of the stem
cluster, indicating the start of bud formation.
Students will measure, record, draw, label, and write observations in
several descriptive sentences in their plant journal (the drawing
should show the difference between the two kinds of leaves, should
include the buds, and should have the right number of leaves and
buds).
Ask students to think of examples of leaves and buds that we eat.
Have examples of different vegetables, like brussel sprouts, for
students to examine. Have students peel away the layers to see how
complex the bud structure is and how efficiently it is packaged.
Begin a review of the plant's life cycle up to this stage of
development. Ask students to predict what will happen next and why.
Then have them record their prediction in their journal.
Encourage students to explore their yards and garden beds and
gather specimens such as flowers, seed-pods, leaves, stems, branches,
or weeds. Organize and display specimens according to the
environment in which they were found. Have students add descriptive
labels to their specimen including what stage of growth it is in.

Literature Links:
The Reason for a Flower by Ruth Heller
Exploring Nature Around the Year by David Webster
Eyewitness Explorers: Flowers by D. K. Publishing ISBN 0789422131
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a

Lesson
Observing the Growth Spurt
EALRs:
Reading 2.2 Writing 1.2, 2.2 Math 1.2
Communications 1., 1.2, 1.3, 3.1, 3.2 Science 1.1, 1.2, 2.1, 2.2
Overview: Just as human beings have growth spurts, so do plants.
Students will carefully monitor the growth of their plants, predicting
overnight growth, and recording data.

Supplies Needed: Plant, students' science journal with lab sheets, and
magnifying hand lens, health book.

Activities:
•
•
•

Students will measure, record, draw, label, write observations, and
predict how much the plant will grow each day.
Students will record data in their plant journal, including:
When did your plant have its growth spurt, how could you tell, how tall
was it before the growth spurt and after, what was the most your
plant grew in 24 hours, and how close were your predictions to what
really happened?

Literature Links:
How a Plant Grows by Bobbie D. Kalman ISBN 0865057281
The Learning Works: Plants by Beverly Armstrong & Linda Schwartz
ISBN 0881601896
The Plant Life by Barbara Cork ISBN 0860207552
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Lesson 9 Why Are Bees Important?
EALRs: Reading 1.2, 1.3, 2.1, 2.2, 3.1, 3.2 Writing 1.2, 2.2, 2.3
Communications 1.1, 1.2, 1.3, 2.4, 3.1 Science 1.1, 2.1, 2.2
Overview: In the next several days, students will learn about pollination.
For many plants, the bee facilitates this process. In the lesson, students
will share what they already know about the bee and about pollination. I like
to invite a local beekeeper to share information about his/her profession.

Supplies Needed: Butcher paper, library books about bees, white drawing
paper, and a guest speaker.

Activities:
•
•
•
•
•

•
•
•
•
•
•

Make a chart:
What I know about bees and pollination
What I would like to learn about bees and pollination
Students wi 11 research books on bees to find interesting facts about
bees to add to their chart.
Students will draw a picture of a bee, adding all the details that they
can remember about a bee. Collect these drawings and save them, at
the end of the unit they will do another drawing as part of their
assessment.
Guest speaker: a beekeeper from your community.
Some interesting questions:
What is a "honey stomach"?
Why do bees dance?
Why are some bees called "killer bees"?
Students will use the proper form for writing letters by writing a
thank you letter to our guest speaker.

Literature Links:
The Clover and the Bee: A Book of Pollination by Ann Ophelia Dowden
The Magic School Bus: Inside a Beehive by Joanna Cole
The Honeybee and the Robber:A Moving Picture Book by Eric Carle
Life of the Honeybee by Fischer-Nagel, Andreas, and Heiderose
Friendly Bees. Ferocious Bees by Mona Kerby
Killer Bees by Laurence Pringle
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Lesson 10
Examining The Honeybee
EALRs:
Reading 1.2, 1.3, 2.1, 2.2, 3.1, 3.2 Writing 1.2, 2.2
Communications 1.1, 1.2, 1.3, 3.1, 3.2 Science 1.1, 2.1, 2.2
Overview: Students will have a chance to observe real bees that have been
dried. Students will learn about the different kinds of bees, and what jobs
they do. Students will observe and identify the parts of a worker bee's
body.

Supplies Needed: Dried bees, magnifying hand lens, library books about
bees and insects, overhead transparency of a worker bee, and student
journals.

Activities:
•
•
•

•
•
•

Students will observe dried bees with a hand lens.
Students will research and record information found on the different
kinds of bees and the jobs they do.
Students will view an overhead transparency of the worker bee,
describe the parts of the bee, and learn about what each part is used
for.
Students will discuss how other insects are like bees and how they are
different.
Students will record their findings in their journal.
As an extension: Students may write, illustrate and publish a story
about honeybees to share with another classroom (perhaps a reading
buddy in a lower grade).

Literature Links:
Bees by Kevin J. Holmes
Life Cycles, The Bee by Sabrina Crewe
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Lesson 11
Looking at Flowers
EALRs:
Reading 1.2, 2.1, 2.2 Writing 1.2, 2.2
Communications 1.1, 1.2, 1.3, 3.1, 3.2 Science 1.1, 2.1,2.2
Overview: Students will be observing the details of a flower's anatomy and
will identify the major parts.

Supplies Needed: Flower (tulip or daffodil), magnifying hand lens,
research books about flowers, overhead transparency of a flower, and
student journals.
Activities:
•
Students will observe their flower with a hand lens, paying special
attention to all its parts.
Students will observe an overhead transparency of a flower paying
•
attention to the labeled parts.
Students will work with a partner to dissect their flower, finding the
•
petal, anther, stigma and pollen.
Students will record their observations in their journal, draw a flower
•
and label the parts correctly.
Literature Links:
The Hayes Book of Plants and Flowers by Brian Holley
Flowers by Henry Arthur Pluckrose ISBN 0516401173
Plants and Flowers by Joyce Pope ISBN 0816 727805
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Lesson 12
Pollinating Flowers
EALRs:
Reading 1.2, 2.1, 2.2 Writing 1.2, 2.2
Communications 1.1, 1.2, 1.3, 3.1, 3.2 Science 1.1, 2.1, 2.2
Overview: As soon as the students notice pollen in the flower of their
plant, it is time to cross-pollinate their plants. Through discussion and
reading, they will come to appreciate the interdependent relationship of the
bee and the flowering plant.

Supplies Needed: Student plant, magnifying hand lens, Q-tip, library
books on flowers, and student journal.

Activities:
•
•
•
•
•

Students will observe their plant, looking for pollen.
Students will use a Q-tip to cross-pollinate their plants.
Students will research and read more about the interdependence of
bees and flowering plants.
Students will continue to pollinate their plants for five consecutive
days.
Students will record their observations in their plant journal.

Literature Links:
Hands on Science: Seeds to Plants by Dr. Jeffrey Bates
How Do Apples Grow? by Betsy C. Maestro ISBN 0064451178
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Lesson 13
Observing Seed Pods
EALRs:
Reading 2.1, 2.2, 3.1, 3.2 Writing 1.2, 2.2
Communications 1.1, 1.2, 1.3, 3.1 Science 1.1, 1.2, 2.1
Overview: In nature, everything has its time and place. The flower petals
attract bees, allowing the pollination to take place, and now the flower will
wither and die allowing the new seeds to develop.

Supplies Needed: Plant, magnifying hand lens, fresh pea pods, beans or
tree pods, and student journal.

Activities:
•
•
•
•

Students will observe the development of the fertilized pods with
their hand lens.
Students will record their observations by drawing, writing, and
graphing.
Students will discuss the changes taking place, noting the change to
the petals, anthers, and pistils.
Students will work with a partner to dissect one of the seed pods
(peas, beans or tree pods).

Literature Links:
Eat the Fruit. Plant the Seed by Millicente E. Selsam & Jerome Wexler
ISBN 0688222366
It's a Fruit. It's a Vegetable. It's a Pumpkin by Allan Fowler

ISBN 0516460390
From Seed to Jack-0-Lantern by Hannah Lyons Johnson ISBN 0688416446
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Lesson 14
Harvesting and Threshing the Seeds
EALRs: Reading 2.2 Writing 1.2, 2.2 Science 1.1, 1.2, 2.1, 2.2
Communications 1.1, 1.2, 1.3, 3.1, 3.2 Math 1.1, 1.2, 2.1, 3.1, 3.3

Overview: It is now time to harvest the crop and separate out (or thresh)
the seeds. This completes the life cycle of the plant-from seed to seed.
Students will discuss what they have learned and how it is useful to their
lives.

Supplies Needed: Plant, magnifying hand lens, and science journal.
Activities:
•
•
•
•

Students will harvest and thresh the seeds.
Students will count the seeds and compare that number with the
original number of seeds planted (8) to determine their profit or loss.
Students will record information gathered in their plant journal.
Students will record a new section on their brainstorming sheet-What
We've Learned About Plants.

Further Investigations:
•

•
•
•
•
•
•

Allow interested students a chance to pose additional questions they
have about plants.
Allow interested students a chance to replant and conduct individual
experiments.
Some ideas might be to change growing conditions:
What would happen if the plants only received 12 hours of light per
day instead of 24?
How tall would the plants grow on twice the amount of fertilizer?
How tall would the plants grow on half the amount of fertilizer?
What if you grew two plants per cell instead of one?
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Assessment
Rubric for Third Grade Plant Unit
Assessment is not something that happens only during testing. There
is a merger between assessment and instruction ... they support one another.
In order for students to realize what they've learned, they need to know
what they don't know. They also need to know the appropriate language
necessary for describing their achievements. The language presented in a
framework is not only the tool for talking about what is learned, but the tool
for instruction as well. Students should be asking themselves, "How can I
make this paper better?" Because of this, rubrics and assessment go hand in
hand. When a student is able to think about their work, think about what
they have learned, assess specific learning, assess how they feel about what
they've done, it encourages responsibility and ownership in the learning
process.

Plant Growth and Development Unit:
The lesson plans on plant growth and development allow students to
experience the complete life cycle of a plant. The unit features the
Wisconsin Fast Plant (Brassica rapa), which go from seed to seed in 40 days.
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The student's experiences introduce them to the following concepts, skills
and attitudes.

Concepts
•
•
•
•
•
•
•

Many plants follow a life cycle that begins with growth from a seed and
proceeds through the production of seeds.
Plants have distinct stages in their life cycle.
To live and grow, plants need light, water, and nutrients from the soil.
Flowering plants must be pollinated in order to produce seeds.
Many plants are pollinated by bees.
A flower's pollen sticks to a bee, but some rubs off when the bee feeds
at other flowers.
One seed produces one plant; one plant can produce many seeds.

Skills
•
•
•
•
•
•
•
•

Planting and caring for Brassica rapa.
Observing, describing, and recording changes in plants.
Comparing and discussing changes occurring in plants over time.
Measuring and recording the growth of plants.
Using graphs to display and compare growth patterns.
Predicting future growth from observations and measurements.
Reading to learn more about plants.
Communicating results and reflecting on experiences through writing,
drawing and discussion.

Attitudes
•
•
•

Developing interest in studying the life cycle of plants.
Developing sensitivity to the needs of plants.
Developing an awareness of the interaction between plants and animals.
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Description of Analytic Scoring Rubric

The rubric was designed to indicate the level of student performance
in recording data, drawing plant details, written observation including
sentence and vocabulary development, and graphing.
The rubric is stated in learner-oriented terms, is easy to use and
provides clear, attainable targets, which all students can hit. I hope that
after students have used the rubric scoring system to monitor their own
progress and learning, that they will become highly motivated to produce
quality work. The scoring scale reflects a full range of different degrees of
understanding and quality. It uses a vertical form with high numbers on top
and low numbers going down in increments of one (3, 2,1). I chose this scale
because I wanted a task specific, clear picture that relates directly to the
task. It values process and quality of results and focuses on discernible
differences in performance, comparing performance in quality of work.
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Analytic Scoring Rubric for Third Grade Plant Unit
Observation Sheet and Growth Graph Rubric:

Labeling Data:
3
2
1

The data sheet includes "the day" in number form, since the seed was
planted, and the current date.
The data sheet sometimes includes the day and/or the date.
The data sheet rarely includes the day or the date.

Drawing the plant:
3
2
1

The drawing shows correct details of your plant that are accurate and
observable.
The drawing shows some details of your plant that are accurate and
observable.
The drawing does not look like your plant and/or includes details that
are not observable.

Written Observation:
3 My written observation tells exactly what I see about my plant and
reflects what my drawing shows.
2 My written observation tells some of what I see and what my drawing
shows.
1 My written observation does not relate to my drawing.

Sentences and Vocabulary:
3 My sentences are complete. I have used correct spelling, capitalization
and punctuation. I have used appropriate vocabulary words.
2 My sentences are not complete or I need work on my spelling,
capitalization or punctuation, or I could have used better vocabulary.
1 My sentences, sentence structure and vocabulary need a lot of work.
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Drawing Bar Graphs:
3 The bars are drawn accurately showing the exact measure of cm. and are
very neat.
2 The bars are somewhat accurate and/or the work is a little messy.
1 The bars are not accurate and/or the work is very messy.

Did I Do My Best?

Terrific

OK

Needs
Work

